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JP-09-311340E 

[Title of the Invention] METHOD FOR MANUFACTURING LIQUID 

CRYSTAL DISPLAY DEVICE 
[Abstract] 

[Object] To provide a method for manufacturing a liquid 
crystal display device by which a uniform cell gap is 
obtained and display quality is excellent. 

[Solving Means] The method for manufacturing the liquid 
crystal display device includes a process for forming a 
sealing material 22 for sealing a liquid crystal 23 into at 
least one of a pair of oriented substrates 21 having 
electrodes/ a process for arranging a spacer material on at 
least one of the substrates, a process for dropping and 
supplying the liquid crystal 23 to a display region 25 
surrounded by the sealing material 22, a process for 
sticking a pair of substrates 21 together at a reduced 
pressure and a process for hardening the sealing material 21 
The display region 25 is divided into blocks, and the liquid 
crystal 2 3 is dropped in a dropping pattern and a dropping 
quantity determined by each block. Consequently, a gap in 
the inside of the plane becomes uniform, thus display 
quality is excellent. 

[Claims] 

[Claim 1] A method for manufacturing a liquid crystal 



H09-311340.doc 



- 2 - 



display device comprising: the steps of forming a sealing 
material for sealing a liquid crystal into at least one of a 
pair of oriented substrates having electrodes; arranging a 
spacer material on at least one of the substrates; dropping 
and supplying the liquid crystal to a display region 
surrounded by the sealing material; sticking a pair of 
substrates together at a reduced pressure; and hardening the 
sealing material, wherein the display region divided into 
blocks, and the liquid crystal is dropped and supplied in a 
dropping pattern and a dropping quantity determined by each 
block. 

[Claim 2] The method according to Claim 1, wherein the 
liquid crystal is dropped and supplied within a location of 
at least 30 mm from a location where the sealing material is 
formed, in 0.01 % of the total dropping quantity. 

[Claim 3] The method according to Claim 2, wherein the 
interval between the liquid crystals is 5 mm or less within 
the location of at least 30 mm from the location where the 
sealing material is formed. 

[Claim 4] A method for manufacturing a liquid crystal 
display device comprising: the steps of forming a sealing 
material for sealing a liquid crystal into at least one of a 
pair of oriented substrates having electrodes; arranging a 
spacer material on at least one of the substrates; dropping 
and supplying the liquid crystal to a display region 
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surrounded by the sealing material; sticking a pair of 
substrates together at a reduced pressure; and hardening the 
sealing material, wherein a box-shaped dummy sealing pattern 
is formed at the outside of each side of the display region 
surrounded by the sealing material and the liquid crystal 
mixed with a spacer material is dropped and supplied in the 
box-shaped dummy sealing pattern. 

[Claim 5] The method according to Claim 4, wherein the 
average particle diameter of the spacer material mixed in 
the liquid crystal which is dropped and supplied in the box- 
shaped dummy sealing pattern is larger than 0 . 3 urn to 2 . 0 urn 
than that of the spacer material disposed in the display 
region. 

[Claim 6] The method according to Claim 4 or 5, wherein 
the content of the spacer material mixed in the liquid 
crystal which is dropped in the box-shaped dummy sealing 
pattern is 0.5 wt% to 3.0 wt%. 

[Claim 7] The method according to Claim 4, 5, or 6, 
wherein the average particle diameter of the spacer material 
mixed in the liquid crystal which is dropped and supplied in 
the box-shaped dummy sealing pattern located at a finish 
side of a common electrode of a simple matrix type liquid 
crystal display device is larger than 0.2 pm to 0.5 urn than 
that of the spacer material mixed in the liquid crystal 
which is dropped and supplied in the box-shaped dummy 
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sealing pattern located at the three other sides. 

[Claim 8] The method according to Claim 1 or 4, wherein 
viscosity of the sealing material is in a range of 300 Pa*s 
to 400 Pa-s. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a method for 
manufacturing a liquid crystal display device which can be 
used in display devices of various electronic equipments. 
[0002] 

[Description of the Related Art] 

Conventionally, as a method for manufacturing a liquid 
crystal display device obtained by sealing a liquid crystal 
between two oriented substrates, a vacuum injecting method 
is generally known. That is, a spacer material is arranged 
on at least one substrate and a sealing material is formed 
on the other substrate, and the substrates are stuck to each 
other and pressurized to form a predetermined cell gap, and 
the sealing material is hardened. Thereafter, a cut process 
is performed so that a necessary terminal portion is left to 
prepare a liquid crystal cell and the liquid crystal is 
supplied in the cell by the vacuum injecting method. In 
order to determine the cell gap, the liquid crystal is 
pressed using a pressurizing means such as air after 
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injecting the liquid crystal and then an injecting port is 
sealed. 

[0003] 

In this manufacturing method, there are problems that 
an quantity of the liquid crystal is used for the injection, 
an injecting time is long, and it is difficult to line the 
processes. In order to solve the problems, a dropping 
method for dropping the liquid crystal is performed between 
a sealing material forming process and a substrate sticking 
process. In the dropping method, an ultraviolet ray curing 
sealing material mixed with a spacer material is formed on 
at least one substrate using a screen printing method and a 
spacer material is spread and fixed on at least one 
substrate. In the fixing method, thermoplastic resin is 
coated and spread at the periphery of the spacer material 
and the spacer material is fixed at a predetermined 
temperature. Thereafter, a predetermined quantity of the 
liquid crystal is arranged at a predetermined location of 
the substrate having a sealing material formed thereon using 
a liquid discharging device and the substrate having a 
liquid crystal formed thereon is adhered with the opposite 
substrate having the spacer material arranged thereon at a 
reduced pressure of 1 torr or less. Then, ultraviolet rays 
are irradiated to the sealing material to harden the sealing 
material, and thus the liquid crystal cell is prepared. 
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[0004] 

Here, the liquid discharging device pressurizes a 
syringe using air or a pulse motor. Particularly, because 
mechanical control is easy, a method of pressurizing the 
syringe using the pulse motor has been performed. 

[0005] 

[Problems to be Solved by the Invention] 

As mentioned above, the dropping method is more 
excellent than the vacuum injecting method in view of the 
speed for supplying the liquid crystal and stability. 
However, in the dropping method, the liquid crystal is 
dropped in each dropping point arranged in any pattern. 
Next, the substrates are stuck to each other in vacuum 
atmosphere. Accordingly, after sticking the substrates to 
each other, gap difference is generated between a location 
in which the liquid crystal is dropped and a location in 
which the liquid crystal is not dropped, and thus a blur is 
generated on the manufactured liquid crystal panel in a 
dropping pattern shape. Also, after dropping the liquid 
crystal, the drop-shaped voltage threshold unevenness is 
generated due to shear stress of the liquid crystal 
generated when absorbing and spreading the liquid crystal. 
[0006] 

The blur depending on the dropping pattern can be 
solved by densely increasing the dropping point. However, 



H09-311340.doc 



- 7 - 



if the liquid crystal is dropped at the vicinity of the 
sealing material when sticking the substrates together, the 
crushed state of the sealing material is influenced by the 
quantity of the dropped liquid crystal and thus a sure seal 
gap can not be obtained. Also, if the liquid crystal is 
dropped at a location apart from the sealing material so 
that the crushed state of the sealing material is not 
influenced by the quantity of the dropped liquid crystal, an 
atmospheric pressure difference directly acts on the portion 
between the sealing material and the dropped liquid crystal 
to reduce the gap. Thereby, gap unevenness is generated in 
a frame shape. 
[0007] 

Generally, in case that a substrate size is 375 mm x 
300 mm x 0.7 tmm and two liquid crystal panels having sizes 
of 10.4 inches are obtained, the number of the dropping 
points is 300 to 500 and the interval between the dropping 
points is in the range of 7 mm to 20 mm. In the prepared 
liquid crystal panel, blurs are generated in a dropping 
pattern shape in the state that a voltage is not applied. 
Also, since the pitch of the dropping pattern is large even 
at the vicinity of the sealing material, the gap unevenness 
is generated. 

[0008] 

In the dropping method, since the substrates are stuck 



H09-311340.doc 



- 8 - 



to each other at a reduced pressure and the gap of the 
liquid crystal panel is formed using the pressure difference, 
the gap unevenness is generated by the gap difference 
between a location in which the liquid crystal exists and a 
location in which the liquid crystal does not exist. 
Particularly, the sealing material is loose at the vicinity 
of the sealing material by the pressure difference between 
the inside and the outside of the panel or the gap 
unevenness is generated by the stress of the substrate due 
to the spreading state of the liquid crystal. Thus, it is 
difficult to obtain a predetermined gap. 
[0009] 

The stress of the substrate is apt to be concentrated 
to the vicinity of the sealing material due to the quantity 
of the dropped liquid crystal, the spreading state, and the 
pressure difference between the inside and the outside of 
the panel. Thus, the gap unevenness is apt to be generated. 
Particularly, as the substrate becomes thin and enlarged, 
the gap unevenness is more apt to be generated. In case of 
a simple matrix type liquid crystal display device, an 
electrode is not formed at the finish side of a common 
electrode and thus the gap is lower than the other portions 
by the electrode. Since the control of the gap of the 
sealing portion depends on the spacer material mixed in the 
sealing material, the gap difference of the finish part of 
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the common electrode can not be compensated. Accordingly, 
the gap difference is generated in each side of the liquid 
crystal panel. 
[0010] 

The display unevenness according to the wiring pattern 
can be solved by providing an electrode dummy pattern. 
However, by providing the dummy pattern, the electrostatic 
discharge damage of the electrode is generated and thus 
yield is deteriorated. Accordingly, an object of the 
present invention is to provide a method for manufacturing a 
liquid crystal display device by which a uniform cell gap is 
obtained and display quality is excellent. 

[0011] 

[Means for Solving the Problems] 

According to Claim 1, a method for manufacturing a 
liquid crystal display device comprises: the steps of 
forming a sealing material for sealing a liquid crystal into 
at least one of a pair of oriented substrates having 
electrodes; arranging a spacer material on at least one of 
the substrates; dropping and supplying the liquid crystal to 
a display region surrounded by the sealing material; 
sticking a pair of substrates together at a reduced 
pressure; and hardening the sealing material. The display 
region divided into blocks, and the liquid crystal is 
dropped and supplied in a dropping pattern and a dropping 
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quantity determined by each block. 
[0012] 

If the liquid crystal is dropped at the vicinity of the 
sealing material, the crushed state the sealing material is 
influenced by the quantity of the dropped liquid crystal and 
thus a sure sealing gap can not be obtained. Also, if the 
liquid crystal is dropped at a location apart from the 
sealing material so that the crushed state of the sealing 
material is not influenced by the quantity of the dropped 
liquid crystal, an atmospheric pressure difference directly 
acts on the portion between the sealing material and the 
dropped liquid crystal to reduce the gap, thereby generating 
gap unevenness. Accordingly, if the display region divided 
into blocks and the liquid crystal is dropped and supplied 
in a dropping pattern and a dropping quantity determined by 
each block, a gap in the inside of the plane becomes uniform, 
thus display quality is excellent. 

[0013] 

According to Claim 2, the liquid crystal is dropped and 
supplied within a location of at least 30 mm from a location 
where the sealing material is formed, in 0.01 % of the total 
dropping quantity. Like this, by dropping and supplying the 
liquid crystal within a location of at least 30 mm from a 
location where the sealing material is formed in 0.01 % of 
the total dropping quantity, the sealing material does not 
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rise and the gap unevenness at the vicinity of the sealing 
material due to the sealing material looseness or substrate 
surge can be efficiently suppressed. 
[0014] 

According to Claim 3, the interval between the liquid 
crystals is 5 mm or less within the location of at least 30 
mm from the location where the sealing material is formed. 
Like this, if the interval between the liquid crystals is 5 
mm or less within the location of at least 30 mm from the 
location where the sealing material is formed, a place in 
which the liquid crystal does not exist disappears and thus 
the gap unevenness at the vicinity of the sealing material 
due to the sealing material looseness or substrate surge can 
be more efficiently suppressed. 

[0015] 

According to Claim 4, a method for manufacturing a 
liquid crystal display device comprises: the steps of 
forming a sealing material for sealing a liquid crystal into 
at least one of a pair of oriented substrates having 
electrodes; arranging a spacer material on at least one of 
the substrates; dropping and supplying the liquid crystal to 
a display region surrounded by the sealing material; 
sticking a pair of substrates together at a reduced 
pressure; and hardening the sealing material. A box-shaped 
dummy sealing pattern is formed at the outside of each side 
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of the display region surrounded by the sealing material and 
the liquid crystal mixed with a spacer material is dropped 
and supplied in the box-shaped dummy sealing pattern. 
[0016] 

The stress of the substrate is apt to be concentrated 
to the vicinity of the sealing material due to the pressure 
difference between the inside and the outside of the panel, 
and thus the gap unevenness is apt to be generated. 
Accordingly, if a box-shaped dummy sealing pattern is formed 
at the outside of each side of the display region surrounded 
by the sealing material and the liquid crystal mixed with a 
spacer material is dropped and supplied in the box-shaped 
dummy sealing pattern to suppress the atmospheric difference, 
the looseness of the sealing material due to the spreading 
state of the dropped liquid crystal and the stress of the 
substrate or the surge of the substrate at the vicinity of 
the sealing material can be solved. 

[0017] 

According to Claim 5, the average particle diameter of 
the spacer material mixed in the liquid crystal which is 
dropped and supplied in the box-shaped dummy sealing pattern 
is larger than 0.3 um to 2.0 pm than that of the spacer 
material disposed in the display region. Like this, since 
the average particle diameter of the spacer material mixed 
in the liquid crystal which is dropped and supplied in the 
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box-shaped dummy sealing pattern is larger than 0.3 ^un to 
2.0 um than that of the spacer material disposed in the 
display region, the gap of the sealing material is not 
reduced and thus a uniform gap can be formed. 
[0018] 

According to Claim 6, the content of the spacer 
material mixed in the liquid crystal which is dropped in the 
box-shaped dummy sealing pattern is 0.5 wt% to 3.0 wt% . 
There is a standard deviation in the particle diameter of 
the spacer material, the location of the average particle 
diameter is deviated if the quantity of the spacer material 
excesses a predetermined value, and thus the gap of the 
sealing increases. Accordingly, if the content of the 
spacer material mixed in the liquid crystal which is dropped 
in the box-shaped dummy sealing pattern is 0.5 wt% to 3.0 
wt%, the gap unevenness depending on the electrode pattern 
can be suppressed. 

[0019] 

According to Claim 7, the average particle diameter of 
the spacer material mixed in the liquid crystal which is 
dropped and supplied in the box-shaped dummy sealing pattern 
located at a finish side of a common electrode of a simple 
matrix type liquid crystal display device is larger than 0.2 
um to 0.5 \m than that of the spacer material mixed in the 
liquid crystal which is dropped and supplied in the box- 
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shaped dummy sealing pattern located at the three other 
sides . 

[0020] 

In case of a simple matrix type liquid crystal display 
device, an electrode is not formed at the finish side of a 
common electrode and thus the gap is lower than the other 
portions by the electrode. Accordingly, if the average 
particle diameter of the spacer material mixed in the liquid 
crystal which is dropped and supplied in the box-shaped 
dummy sealing pattern located at a finish side of a common 
electrode of a simple matrix type liquid crystal display 
device is larger than 0.2 ^m to 0.5 urn than that of the 
spacer material mixed in the liquid crystal which is dropped 
and supplied in the box-shaped dummy sealing pattern located 
at the three other sides, the gap of the sealing material is 
not reduced and thus a uniform gap can be formed. 

[0021] 

According to Claim 8, viscosity of the sealing material 
is in a range of 300 Pas to 400 Pa-s. Like this, if the 
viscosity of the sealing material is in a range of 300 Pa-s 
to 400 Pa-s, the sealing material is not or loose or crushed 
by the atmospheric pressure difference. 

[0022] 

[Description of the Embodiments] 

A method for manufacturing a liquid crystal display 
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device according to a first embodiment of the present 
invention will be described with reference to Figs. 1 and 2. 
Fig. 2 is a schematic front view of a dropper. A micro- 
syringe 11 for discharging a liquid crystal is fixed to a 
frame 15. Three syringes 11 are arranged in parallel, the 
volume of each syringe is 250 |il, and the front end of each 
syringe is attached with a needle 12. If the inner diameter 
of the needle 12 is large, the liquid crystal can not be 
discharged in a small quantity and thus the end of the 
needle (front end of the needle) must contact with an 
oriented substrate 21. Thus, the orientation film may be 
damaged. Thereby, the needle having an inner diameter of 
0.7 mm was used. A stepping motor 14 is disposed above the 
frame 15 and is connected with a pressurizing plate 13 for 
pressing the syringe 11. Thereby, the pressurizing plate 13 
continuously presses the syringe 11 by the pulse number 
which is sent to the stepping motor, and the liquid crystal 
23 in the syringe 11 is discharged from the needle 12. 
[0023] 

Also, the substrate 21 is a general soda glass for the 
liluid crystal, the size thereof is 375 mm x 300 mm x 0.7 
tmm, and an electrode is not patterned on the substrate 21. 
Also, a spacer material for forming the gap is formed of 
resin beads having a standard deviation of 0.23 nm and the 
average particle diameter of 6 ^im, the spread density 
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thereof is 130 number/mm 2 , and thermoplastic resin is coated 
at the periphery of the spacer material. The liquid crystal 
material is nematic liquid crystal having a viscosity of 18 
cps at a temperature of 25 °C. The sealing material 22 is 
made of ultraviolet ray curing acrylic resin, is mixed with 
glass fiber having a particle diameter of 6.1 urn by 1.5 wt%, 
and the viscosity thereof is 350 Pa-s at a temperature of 25 
°C. 

[0024] 

Next, a method for manufacturing a liquid crystal 
display device according to this embodiment will be 
described. As shown in Fig. 1, an ultraviolet ray curing 
sealing material 22 for sealing a liquid crystal 23 is 
formed on at least one substrate 21 of the oriented 
substrates 21 having a pair of electrodes. Fig. 1 shows a 
case that two sealing patterns are obtained when a panel 
size is 10.4 inches (219.2 mm x 85.0 mm) . The dummy pattern 
22a of the sealing material 22 corresponds to the length of 
the panel side at a location of 7.5 mm from the substrate 
section. Next, a spacer material is arranged on at least 
one substrate 21 and a liquid crystal 23 is dropped to a 
display region 25 surrounded by the sealing material. At 
this time, by pressing the pressurizing plate using a 
stepping motor 14 by a pulse number applied to a piston, the 
liquid crystal 23 is discharged. The discharging quantity 
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of the liquid crystal 23 is determined by the pulse number. 
[0025] 

Furthermore, when dropping the liquid crystal 23, the 
display region 25 is divided into blocks and the liquid 
crystal 23 is dropped in the dropping pattern and the 
dropping quantity determined by each block. Fig. 1 shows 
the dropping pattern that the number of the dropping points 
is 129 for each 1 row in a long side (219.2 mm) and is 16 
for each 1 row in a short side (85.0 mm) with a pitch of 5 
mm and the numbers of the total rows of the long side and 
the short side are 5 within a location of 30mm from the 
sealing material and the number of the dropping points is 
two at the vicinity of the center of the panel. The 
dropping quantity of one point at the vicinity of the 
sealing material is 20 pulses corresponding to 0.01 % of the 
total quantity. Also, there is a case that the dropping 
quantity of one point is 100 pulses corresponding to 0.05 % 
of the total quantity. 

[0026] 

Next, a pair of the substrates 21 is stuck to each 
other at a reduced pressure and the sealing material 22 is 
hardened by the ultraviolet rays. The substrates are stuck 
at 0.8 torr and the gap forming process is performed at an 
atmospheric pressure. Figs. 3 and 4 show the other dropping 
pattern. Fig. 3 shows the dropping pattern that the number 
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of the dropping points is 129 for each 1 row in a long side 
and is 16 for each 1 row in a short side with a pitch of 5 
nun and the numbers of the total rows of the long side and 
the short side are 3 within at a location of 20mm from the 
sealing material and the number of dropping points is two at 
the vicinity of the center of the panel. Similar to Fig. 1, 
the dropping quantity of one point at the vicinity of the 
sealing material is 20 pulses corresponding to 0.01 % of the 
total quantity. Fig. 4 shows a dropping pattern that the 
number of the dropping points is 450 with a pitch of 10 mm. 
[0027] 

The result of evaluating the appearance of the liquid 
crystal panel prepared by the above-mentioned method is as 
follows: In the dropping pattern shown in Fig. 1, the gap 
unevenness is not observed at the sealing material when the 
dropping quantity of one point at the vicinity of the 
sealing material is 20 pulses, but the sealing material 
rises when the dropping quantity of one point is 100 pulses. 
Also, the peripheral unevenness at the vicinity of the 
sealing material is not observed in the state that a voltage 
is not applied. However, if a voltage is weakly applied, 
threshold voltage unevenness is observed. 

[0028] 

On the other hand, in the dropping pattern shown in Fig. 
4, the gap unevenness corresponding to the dropping pitch is 
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generated at the vicinity of the sealing material and blurs 
corresponding to the dropping pattern are generated in some 
places of the surface. Next, in the dropping pattern shown 
in Fig. 3, the gap unevenness is not observed in the sealing 
material, but the gap unevenness is generated in a frame 
shape at a location of 30 mm to 40 mm from the sealing 
material 22. 
[0029] 

Accordingly, if the dropping interval is 5 mm or less 
within a location of at least 30 mm from the sealing 
material and the dropping quantity of one point is 0.01 % or 
less of the total quantity, the gap unevenness at the 
vicinity of the sealing material can be solved. By this 
embodiment, the blurs of the surface can be also reduced. 
For example, by examining the dropping pattern and the 
dropping quantity in the center of the panel, the panel 
having sufficient uniform gap can be prepared. At this time, 
the dropping pattern must be uniform in all directions and 
the dropping quantity of the liquid crystal 23 must be as 
small as the sealing material 22. 

[0030] 

A method for manufacturing a liquid crystal display 
device according to a second embodiment will be described 
with reference to Figs. 5 to 8 . In this embodiment, the 
electrode of the simple matrix type liquid crystal display 
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device is patterned. Fig. 5 is a cross-sectional view of a 
feed side of a common electrode 31b of a liquid crystal 
panel, and Fig. 6 is a cross-sectional view of a finish side. 
The electrode which is generally used is formed of ITO and 
the thickness thereof is 0.2 to 0.3 |im. An oriented film 
32 is formed on the electrode 31. Also, in order to form a 
uniform gap in a sealing material, the average particle 
diameter of spacers 34 mixed in the sealing material 22 is 
larger than that of spacers 33 which are dispersed in the 
surface, by 0.2 nm to 0.3 urn, that is, the thickness of the 
segment electrode 31a. However, as can be seen from Fig. 6, 
in the finish side of the common electrode 31b, the sealing 
material 22 is formed in a portion in which the electrode 31 
is not formed, and thus the gap of this portion is smaller 
than the other portions. 
[0031] 

Furthermore, in the dropping method, as the panel 
becomes enlarged and the substrate 35 becomes thin, the 
atmospheric pressure difference between portions in which 
the sealing material 22 is formed and is not formed becomes 
large and thus the sealing material 22 is loose and the 
substrate 35 is subjected to stress. In order to solve 
these problems, a method for forming a box-shaped dummy 
sealing pattern at the outside of each side, dropping the 
liquid crystal therein, and removing the pressure difference 
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in the substrate after sticking the substrates to form a 
uniform gap. In this embodiment/ by dropping a liquid 
crystal 42 mixed with a spacer material having any average 
particle diameter to the box-shaped dummy sealing pattern 41, 
the gap unevenness due to the electrode pattern is removed. 
In this case, the box-shaped dummy sealing pattern 41 has a 
length corresponding to the length of each side and is 
formed at a location of 2 mm from the segment and common 
electrodes and a location 7.5 mm from the section of the 
substrate 35. Also, in case that there are no the common 
and segment electrodes, the dummy sealing pattern 41 is 
formed at a location of 3 mm from the sealing material 22. 
[0032] 

Next, a method for manufacturing a liquid crystal 
display device of this embodiment will be described. A 
liquid crystal 23 is dropped in a display region 25 in a 
dropping pattern shown in Fig. 1 and a liquid crystal 24 
mixed with a spacer material is dropped in the box-shaped 
dummy sealing pattern 41, as shown in Fig. 7. The average 
particle diameter of the spacer material mixed in the liquid 
crystal 42 is larger by 0.3 ^im to 2.0 than that of the 
spacer material disposed in the display region 25. Also, 
the content of the spacer material mixed in the liquid 
crystal 42 is in the range of 0.5 wt% to 3.0 wt%. 

[0033] 
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Here, as shown in Fig. 8, the average particle diameter 
of the spacer material which is dropped in the box-shaped 
dummy sealing pattern 41 located at the finish side of the 
common electrode 31b is larger by 0.2 ^im to 0.5 ^im than that 
of the spacer material which is dropped in the box-shaped 
dummy sealing pattern 41 of the three other sides thereof. 
The liquid crystals 42 mixed with the spacer materials 
having the average particle diameters of 6.1 jam, 6.3 ym, and 
6.5 nm are dropped at the dropping interval of 5 mm. 

[0034] 

Furthermore, in the display region 25, the liquid 
crystal 23 is dropped in the same dropping pattern as Figs. 
1 and 4, and, in the box-shaped dummy sealing pattern 41, 
the liquid crystal 23 is dropped at the dropping interval of 
5 mm, as shown in Figs. 9 and 10. At the result of 
evaluating the appearance of the liquid crystal panel 
prepared by this method, as shown in Fig. 8, in case of 
dropping the liquid crystal 42 mixed with the spacer 
material at the finish part of the common electrode, the gap 
of the sealing material becomes higher in a portion in which 
the spacer material having the average particle diameter of 
6.5 ^im is disposed, regardless of the mixing density of the 
spacers. The gap of the sealing material becomes lower in a 
portion in which the spacer material having the average 
particle diameter of 6.1 fim is disposed. On the contrary, 
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the gap of the sealing material becomes higher in a portion 
in which the spacer material having the average particle 
diameter of 6.3 Jim is disposed when the mixing density of 
the spacers is 4.5 %. This is because there is a standard 
deviation in the particle diameter of the spacer material 
and thus the location of the average particle diameter is 
deviated if the quantity of the spacer material excesses a 
predetermined value. Thereby, if the average particle 
diameter of the spacer material is 6.3 um and the density 
thereof is 0.5 wt% to 3.0 wt% in the box-shaped dummy 
sealing pattern 41 located at the finish part of the common 
electrode, a liquid crystal display device having a uniform 
gap excellent display quality can be provided. 
[0035] 

Moreover, in the dropping pattern of Fig. 10, the blurs 
having the dropping pattern shapes are observed in some 
places of the surface, but the gap unevenness due to surge 
of the substrate 35 at the vicinity of the sealing material 
or the looseness of the sealing material are not observed. 
Next, in the dropping pattern of Fig. 9, the gap unevenness 
in the surface and the sealing material is not observed. 
However, in the dropping patterns shown in Figs. 9 and 10, 
the gap is small in the finish part of the common electrode 
31b. This is because the diameters of the spacer material 
34 contained in the sealing material are equal to at the 
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four sides but the electrode does not exists in the finish 
part . 

[0036] 

Also, although the spacer diameter considering the step 
of the electrode is described in the above-mentioned 
embodiment, the average diameter of the spacer material is 
examined in consideration of the thickness of the color 
filter in the substrate having the color filter. Also, it 
is preferable that the mixing density is examined by the 
standard deviation of the spacer material and a location in 
which the dummy pattern is formed. Also, the sealing 
material 22 may be thermosetting material. 

[0037] 
[Advantages] 

If the liquid crystal is dropped at the vicinity of the 
sealing material, the crushed state the sealing material is 
influenced by the quantity of the dropped liquid crystal and 
thus a sure sealing gap can not be obtained. Also, if the 
liquid crystal is dropped at a location apart from the 
sealing material so that the crushed state of the sealing 
material is not influenced by the quantity of the dropped 
liquid crystal, an atmospheric pressure difference directly 
acts on the portion between the sealing material and the 
dropped liquid crystal to reduce the gap, thereby generating 
gap unevenness. Accordingly, according to Claim 1, since 
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the display region divided into blocks and the liquid 
crystal is dropped and supplied in a dropping pattern and a 
dropping quantity determined by each block, a gap in the 
inside of the plane becomes uniform, thus display quality is 
excellent . 
[0038] 

According to Claim 2, by dropping and supplying the 
liquid crystal within a location of at least 30 mm from a 
location where the sealing material is formed in 0.01 % of 
the total dropping quantity, the sealing material does not 
rise and the gap unevenness at the vicinity of the sealing 
material due to the sealing material looseness or substrate 
surge can be efficiently suppressed. According to Claim 3, 
since the interval between the liquid crystals is 5 mm or 
less within the location of at least 30 mm from the location 
where the sealing material is formed, a place in which the 
liquid crystal does not exist disappears and thus the gap 
unevenness at the vicinity of the sealing material due to 
the sealing material looseness or substrate surge can be. 
more efficiently suppressed. 
[0039] 

The stress of the substrate is apt to be concentrated 
to the vicinity of the sealing material due to the pressure 
difference between the inside and the outside of the panel, 
and thus the gap unevenness is apt to be generated. 
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Accordingly, according to Claim 4, since a box-shaped dummy 
sealing pattern is formed at the outside of each side of the 
display region surrounded by the sealing material and the 
liquid crystal mixed with a spacer material is dropped and 
supplied in the box-shaped dummy sealing pattern to suppress 
the atmospheric difference, the looseness of the sealing 
material due to the spreading state of the dropped liquid 
crystal and the stress of the substrate or the surge of the 
substrate at the vicinity of the sealing material can be 
solved. Accordingly, in the dropping method, a liquid 
crystal display device having a uniform gap and excellent 
display quality can be manufactured with good yield. Also, 
the affect of the panel size and the largeness and thinness 
of the substrate can be solved and thus a liquid crystal 
display device which can be variously applied can be 
obtained. 

[0040] 

According to Claim 5, since the average particle 
diameter of the spacer material mixed in the liquid crystal 
which is dropped and supplied in the box-shaped dummy 
sealing pattern is larger than 0.3 |im to 2.0 than that of 
the spacer material disposed in the display region, the gap 
of the sealing material is not reduced and thus a uniform 
gap can be formed. There is a standard deviation in the 
particle diameter of the spacer material, the location of 
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the average particle diameter is deviated if the quantity of 
the spacer material excesses a predetermined value, and thus 
the gap of the sealing increases. Accordingly, according to 
Claim 6, since the content of the spacer material mixed in 
the liquid crystal which is dropped in the box-shaped dummy 
sealing pattern is 0.5 wt% to 3.0 wt%, the gap unevenness 
depending on the electrode pattern can be suppressed. 
[0041] 

In case of a simple matrix type liquid crystal display 
device, an electrode is not formed at the finish side of a 
common electrode and thus the gap is lower than the other 
portions by the electrode. Accordingly, according to Claim 
7, since the average particle diameter of the spacer 
material mixed in the liquid crystal which is dropped and 
supplied in the box-shaped dummy sealing pattern located at 
a finish side of a common electrode of a simple matrix type 
liquid crystal display device is larger than 0.2 nm to 0.5 
^im than that of the spacer material mixed in the liquid 
crystal which is dropped and supplied in the box-shaped 
dummy sealing pattern located at the three other sides, the 
gap of the sealing material is not reduced and thus a 
uniform gap can be formed. 

[0042] 

According to Claim 8, since the viscosity of the 
sealing material is in a range of 300 Pa-s to 400 Pa-s, the 
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sealing material is not or loose or crushed by the 
atmospheric pressure difference. 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a front view of a dropping pattern and a 
sealing pattern in a method for manufacturing a liquid 
crystal display device according to a first embodiment of 
the present invention. 
[Fig. 2] 

Fig. 2 is a schematic front view of a liquid crystal 
dropper in the first embodiment of the present invention. 
[Fig. 3] 

Fig. 3 is a front view of a dropping pattern and a 
sealing pattern according to a modification of the first 
embodiment of the present invention. 
[Fig. 4] 

Fig. 4 is a front view of a dropping pattern and a 
sealing pattern according to a comparative example. 
[Fig. 5] 

Fig. 5 is a cross-sectional view of a feed part of a 
common electrode of a simple matrix type liquid crystal 
display device. 
[Fig. 6] 

Fig. 6 is a cross-sectional view of a finish part of 
the common electrode of the simple matrix type liquid 
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crystal display device. 
[Fig. 7] 

Fig. 7 is a front view of a sealing pattern in which a 
box-shaped dummy sealing pattern is formed in a method for 
manufacturing a liquid crystal display device according to a 
first embodiment of the present invention. 
[Fig. 8] 

Fig. 8 is a front view of a dropping pattern and a 
sealing pattern in the second embodiment of the present 
invention . 
[Fig. 9] 

Fig. 9 is a front view of a dropping pattern and a 
sealing pattern in a modification of the second embodiment 
of the present invention. 
[Fig. 10] 

Fig. 10 is a front view of a dropping pattern and a 
sealing pattern in another modification of the second 
embodiment of the present invention. 
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22: liquid crystal sealing material 

23: liquid crystal 
31a: segment electrode 
31b: common electrode 



32 
33 
34 
35 
41 
42 



oriented film 

spacer material 

spacer material (glass fiber) 

glass substrate 

box-shaped dummy sealing pattern 
liquid crystal mixed with spacer material 
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